Cryopreserved human hepatocytes as alternative in vitro model for cytochrome p450 induction studies.
Induction of cytochrome P450 (CYP) by drugs is one of major concerns for drug-drug interactions. Thus, the assessment of CYP induction by novel compounds is a vital component in the drug discovery and development processes. Primary human hepatocytes are the preferred in vitro model for predicting CYP induction in vivo. However, their use is hampered by the erratic supply of human tissue and donor-to-donor variability. Although cryopreserved hepatocytes have been recommended for short-term applications in suspension, their use in studies on induction of enzyme activity has been limited because of poor attachment and response to enzyme inducers. In this study, we report culture conditions that allowed the attachment of cryopreserved human hepatocytes and responsiveness to CYP inducers. We evaluated the inducibility of CYP1A1/2 and CYP3A4 enzymes in cryopreserved hepatocytes from three human donors. Cryopreserved human hepatocytes were cultured in serum-free medium for 4 d. They exhibited normal morphology and measurable viability as evaluated by the reduction of tetrazolium salts (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, inner salt) by cellular dehydrogenases. Treatment with beta-naphthoflavone (10 microM) for 3 d increased ethoxyresorufin-O-deethylase activity (CYP1A1/2) by 6- to 11-fold over untreated cultures and increased CYP1A2 messenger ribonucleic acid (mRNA) expression by three- to eightfold. Similarly, treatment of cryopreserved human hepatocytes with rifampicin (25 microM) for 3 d increased testosterone 6 beta-hydroxylase activity (CYP3A4) by five- to eightfold over untreated cultures and increased CYP3A4 mRNA expression by four- to eightfold. The results suggest that cryopreserved human hepatocytes can be a suitable in vitro model for evaluating xenobiotics as inducers of CYP1A1/2 and CYP3A4 enzymes.